The aetiopathogenesis of cancer has been linked to life behaviour in a significant percentage of cases. Overweight, sedentary lifestyle, smoking and the excessive use of alcohol have been shown to play important roles. This study is aimed at determining the effect of life behavioural patterns and diets in the incidence of breast cancer in Nigerians population. A prospective case-controlled study of 125 breast cancer patients and 89 normal were recruited in Obafemi Awolowo University Teaching Hospital Complex, (OAUTHC), Ile-Ife, Nigeria. Questionnaire was administered to determine life behavioural patterns and nutritional habits. The variables on nutrition items were pooled to form 23 aggregate variables renamed "total variables" and exposure to endogenous estrogens was calculated. The means age in the patient and control groups were 45.9±10.4 and 44.5±15.2 years, respectively. A significantly higher number of patients in the breast cancer group had at least one previous abortion compared to the control group. The two groups have similar contraceptive use history and mean body mass index (BMI). 14 derived variables on univariate analysis were found to be significant, but only four (menarche [p = 0.002], "total beans" [p = 0.003], "total oils" [p = 0.021] and alcohol intake [p = 0.034]) reached statistical significance when subjected to multivariate regression analysis. Most were premenopausal but onsets of menarche were significantly higher among breast cancer patients. The onset of menarche, intake of beans, oils and alcohol may play a role in the incidence of breast cancer.
INTRODUCTION
About 5 to 10% of all cancers can be attributed to genetic factors; the remaining 90 to 95% have their causative These include factors such as cigarette smoking, diet, alcohol, sun exposure, environmental pollutants, infections, stress, obesity, and physical inactivity (Anand et al., 2008) . A lower risk of breast cancer has been linked to increase in physical activities; an expert panel of the International Agency for Research on Cancer estimated 20 to 40% decrease in the risk of developing breast cancer among the most physically active women, regardless of menopausal status. The types or intensity of activities have significant positive effects on quality of life and prolonged survival after breast cancer diagnosis. Apart from burning of excess fat thus leading weight reduction, there was lowering effect on serum ovarian hormones, which may explain the relationship between physical activity and breast cancer.
Lower oestrogen levels among physically active women with breast cancer is suspected to be responsible for improved survival while lack of physical activity is related to weight gain which may impact negatively on breast cancer survival (Holmes et al., 2005; McTiernan et al., 2003; Lonning et al., 1996; Holmberg et al., 2001; Demark-Wahnefried et al., 2001) . Obesity, overweight and sedentary lifestyles are responsible for over 25% of all cancer cases (Anand et al., 2008) ). There are numerous evidence which show that, women who are obese have 50 to 250% increased risk of developing breast cancer especially during their post-menopausal period (Holmes et al., 2005) .
In a study of women in USA, increased risk of breast cancer mortality was found with higher level of obesity, the relative risk of breast cancer mortality increased significantly with increase in BMI (IARC Working Group on the Evaluation of Cancer-Preventive Agents, 2002; McTiernan, 2000; Calle et al 2003; Rossi et al., 2014) . Conversely, engaging in moderate to vigorous exercises, 3 to 4 times a week reduced the incidence and increased survival of breast cancer by 30 to 40% than in sedentary and overweight women. Intake of even moderate quantities of alcohol increases the chance of developing breast cancer in pre-and post-menopausal women. Diet high in fat, low in fruits, vegetables and in fibre, and high simple carbohydrates may increase the risk of breast cancer, although this is not supported by overwhelming evidence (Anand et al., 2008 ; IARC Working Group on the Evaluation of Cancer-Preventive Agents 2002; McTiernan., 2000; Calle et al., 2003; Anderson et al., 2016; Peeters et al., 2017) . These factors are, possibly, mediated through the hormonal pathway (Calle et al 2003; Cerhan et al., 1998; Dirx et al., 2001) . The current trend of increasing obesity and very little exercise may be responsible for the increase in the incidence of breast cancer in developing countries. That lifestyle modification can change the risk of developing breast cancer supported by several lines of evidence, therefore, most breast cancer prevention strategies involves some degree of lifestyle modification and positive attitudinal changes toward good dietary pattern and health living, engaging in regular exercise, avoiding tobacco and reduction in alcohol intake (Rossi et al., 2014; Ferrini et al., 2015; Hu et al., 2002) .
This study was designed to examine the contribution of life behavioural activities and dietary pattern on the incidence of breast cancer in OAUTHC, Ile-Ife, Osun State, Nigeria.
MATERIALS AND METHODS
This was a prospective, questionnaire-based case-controlled study, involving 126 breast cancer patients and attending the Surgical Out-patient Department or admitted unto surgical wards of the Obafemi Awolowo University Teaching Hospital Complex, (OAUTHC), Ile-Ife, Nigeria and 97 age-matched controls recruited among non-cancer female patients of the hospital or normal volunteers.
A 450-variable questionnaire to determine life behavioural pattern, dietary habit, the use of alcohol, tobacco, multivitamins, minerals and others was developed. House Surgeons did data collection. They were trained on the administration of the questionnaires to the subjects. The Ethics and Research Committee of OAUTHC, Ile-Ife approved the study, and informed consent was obtained from all respondents.
Data cleaning and processing
All data pertaining to 450 variables interrogated in the questionnaire were entered into MS Excel spreadsheets. Data was examined electronically for accuracy, correctness and consistency, and cleaned appropriately leaving 125 patients and 89 subjects as control.
We used quasi "cluster analysis" Peeters et al. (2017) of dietary pattern, in which consumed items of nutrition were grouped according to their nutritional content, and re-named "Total-variable". The maximum exposure to each item on the questionnaire was defined as 5, and the items under a group were summed up and converted to percentages of the maximum attainable score. Thus, aggregated exposure to dairy products was called "Total-Dairy", resulting in 23 aggregated variable groups. New variable "endogenous oestrogen index" was obtained by calculating the total number of month's respondent was exposed to endogenous oestrogen (based on data about menarche, number of pregnancies, age and menopause).
Data was transferred to SPSS 17 for statistical analysis. Student's T-test statistics was used to compare the means of the grouped variables for study and the control subjects. A logistic regression analysis was later done to ascertain the strength of association between breast cancer and 14 variables that there were found to be statistically significant as single variables.
RESULTS
Expectedly, the mean age of patients and controls (45.9 ± 10.4 and 44.5 ± 15.2 years, respectively) were not statistically different. All patients and controls were on typical African diets, which consist of starchy food made from tubers or cereals and various forms of vegetables cooked to make soup used in eating starchy food, with a piece or pieces of beef or chicken or fish. Alcohol consumption was very low but irregular in most of the patients and controls, although the difference was statically significant. Among both groups, there were no significant differences in oral contraceptive use. Similarly, the usage of tobacco (cigarettes), consumption of nonalcoholic beverages, coffee, fruits and seeds and engagement in exercise were very irregular and low (Table 1) . Most of the respondents belonged to low and middle socioeconomic groups with low-level education or none at all.
The means body mass index (BMI) for the two groups were also similar. However, the mean age at menarche in subjects (14.8± 2.0) was significantly later than that of the controls (13.5 ± 2.8 years, p = 0.0004). The majority in both groups were pre-menopausal, though a significantly higher proportion of the breast cancer patients had reached menopause (36.8% vs. 18.8%; p = 0.023) or have had at least one previous abortion (22.4% vs. 6.3%; p = 0.01), when compared with the control group. Similarly, there were statistically significant differences in the mean age of first pregnancy, number of pregnancies and number of children, but not in the duration of breastfeeding. A total of ~80% of the patients with breast cancer presented late stage disease (stages 3 and 4; Table 1 ).
Additionally, the breast cancer patients ate significantly less snacks, cereals, poultry, dairy products, "leafy" vegetables, oils, sweetened products, artificial ingredients, fruits, vitamins and minerals, and alcohol compared to the controls; but consumed more legumes (beans). 14 statistically significant variables were used to test logistic regression model against a constant-only model, which was statistically significant (Chi square = 6.757, p < 0.001, df = 8). Prediction success overall was 74% (84.2% for breast cancer and 60.5% for control). The details are shown in Table 3 . Only four variables reached statistical significance in this regression analysis: age at menarche (p = 0.002), "total beans" (p = 0.003), "total oils" (p = 0.021) and alcohol (p = 0.034) Tables 2 and 3.
DISCUSSION
We found that all patients and controls in this study were on typical African diets, consisting of starchy food made from tubers or cereals and various forms of vegetables with pieces of beef or chicken or fish, cooked to make soup used in eating the starchy food. Therefore, the analysis of contribution of their nutritional content to the incidence of breast cancer in our environment may be difficult. According to Hu (2002) , people do not eat isolated nutrients, instead, they eat meals consisting of a variety of foods with complex combinations of nutrients that are likely to be interactive or synergistic in absorption of their effects. Three methods of dietary pattern analysis Arowolo et al. 3 have been suggested; factor analysis, cluster analysis and healthy eating indices (Hu, 2002) . We have used a quasi-cluster analysis in this study, and found significant differences in consumption of snacks, cereals, dairy, poultry, leafy vegetables, beans, oils, artificial ingredients, sweeteners, fruits and vitamins and minerals but on multiple regression analysis and only four of these; the consumption of less vitamins/minerals, less oils, less alcohol and more beans were independently associated with breast cancer. The means of BMI of patients and controls in this study were within normal limit and were expectedly not significantly different. Various studies had been carried out on the associations between weight or BMI, central fat distribution or adult weight gain and breast cancer incidence (Anand et al., 2008 ; IARC Working Group on the Evaluation of Cancer-Preventive Agents 2002; McTiernan, 2000; Calle et al., 2003; Friedenreich et al., 2001 ). These studies found that women who were obese had a 30 to 50% greater risk for post-menopausal breast cancer development than leaner women (IARC Working Group on the Evaluation of Cancer-Preventive Agents, 2002), though another study found that this risk does not extend to pre-menopausal women who are not on hormonal replacement therapy (Morimoto et al., 2002) . There is an increase in breast cancer risk with increasing BMI (≥31) as high as 2.5 times risks of developing breast cancer in women. The means of BMI for both subjects and controls were within normal limit, with only 8.5% of subjects having BMI ≥31. The limited numbers consequently do not permit any meaningful comparison in our study population.
Our subjects and controls were very low in leisure time physical activities and although many were engaged in occupation-related activities. We found that the level of physical activities was significantly higher in subjects with breast cancer than in controls. Various studies have established the relationship between the leisure and recreational exercises and decrease in the risk of breast cancer (Anand et al., 2008 Calle et al., 2003; Ferrini et al., 2015) . The relationship between physical activities and decreased risk of breast cancer is dose-related. The risk reduction range from 10 to 70% for the most active women who exercised for 3 to 4 h per week at moderate to vigorous levels (Thune and Furberg, 2001; Thune et al., 1997) . Vigorous and moderate physical activities alter the menstrual cycles, suppressing the pulsatile release of GRH, which may lower the cumulative exposure to oestrogen and progesterone, thereby inhibiting breast cancer development. It is believed that energy balance might be important in this; such that caloric restrictions tend to reduce the proliferative activity of the mammary glands (Cohen, 2000) and inhibits carcinogenesis (Thune and Furberg, 2001; Thune et al., 1997) .
Several studies have examined dietary pattern Mourouti et al., 2015; Lelièvre and Weaver, 2013) . Similarly, it has been shown that a decrease in circulating oestrogen levels following modification in dietary pattern, (Marshall et al.,1992; Wu et al., 1998) whether it was due to the diet or weight loss resulting from the dietary changes have reduced the risk of breast cancer (Cohen, 2000) . While intake of dietary fat has not been proven to be associated with risk for breast cancer, increased dietary fat causes increased caloric intake and may lead to overweight and obesity, which have been linked to increase risk for breast cancer. Vegetables and their products were not taken as meals by cohort of subjects and controls, but rather as parts of meals in which carbohydrates is a predominant portion. Although, vegetables have been shown to be associated with lower risk of breast cancer by providing high-fibre diets, low in energy and fat (Chang et al., 2017; Catsburg et al., 2015; Mourouti et al., 2015; Lelièvre and Weaver, 2013) , there is no consensus about their ultimate value nevertheless studies have found the consumption of soy products associated with a lower risk for breast cancer (Wu et al., 1998; Greenwald, 2002) . Aside from this, there is also no consensus as regard to their value when it comes to breast cancer risk. Indeed, there were studies which suggested that some soy products may promote the growth of some oestrogen-sensitive tumours and reduce the efficacy of tamoxifen (Jones et al., 2002; Ju et al., 2002) . Vegetables contain high content of phytoestrogens, a weak oestrogen-like compound, and oestrogen antagonists. Thus, high phytoestrogen intake can compete with endogenous oestrogens in premenopausal women and reduce overall oestrogen exposure to target tissue (World Cancer Research Fund Panel (Potter JD Chair), 1997; Herman et al., 1995; Cassidy et al., 1993) . Conversely, phytoestrogens can increase oestrogen activities in women with low endogenous levels of oestrogens, for example, postmenopausal women (World Cancer Research Fund Panel (Potter JD Chair), 1997; Herman et al., 1995; Cassidy et al., 1993) . Fruits apart from being rich in fibres, also contain antioxidants which can stem cancerous transformation but in this environment the typical meals are usually poor in fruit contents (Catsburg et al., 2015; Boyd et al., 1997; Mourouti et al., 2015; Lelièvre and Weaver, 2013) .
High consumption of meats has been linked to increased risk for breast cancer, but this has not been supported by many studies (World Cancer Research Fund Panel (Potter JD Chair), 1997; Catsburg et al., 2015; Boyd et al., 1997; Lelièvre and Weaver, 2013) . Although, this inconsistency may be due to the different levels of carcinogens and mutagens included in meat in different parts of the world, as a result of different breeding, storage and food additive practices. A recent report from a large cohort study suggests a lower risk cancer with greater intake of low-fat dairy products in premenopausal women (Catsburg et al., 2015; Boyd et al., 1997; Mourouti et al., 2015; Lelièvre and Weaver, 2013; Shin et al., 2002; Dorgan et al., 1998) . The authors proposed that, the fat content of dairy products may promote a greater risk for breast cancer through a greater energy intake in the diet. It has also been suggested that high calcium and vitamin D contents of many of these products may be protective against breast cancer (Shin et al., 2002) . Our patients and controls were not consuming meats in proportions that will provide any observable effect on the risk of breast cancer.
Vitamin and mineral pills are not part of an average African dish; the vitamins (usually vitamins B and C tablets, 100 or 400 mg daily) were taken irregularly by some of our patients and subjects. Among the vitamins and minerals, only carotenoids, folate, calcium, vitamin D, lycopene, and vitamin C have been associated with a lower risk of breast cancer (World Cancer Research Fund Panel (Potter JD Chair), 1997; Dorgan et al., 1998; Hulten et al 2001; Sato et al., 2002; Egnell et al., 2017) . Although, the vitamins intake was statistically significant between the groups in our study, our patients and controls were not taking enough doses to be effective as regular use of such micronutrients after food is alien to our community. For intake of vitamins and minerals to have a tangible effect on the risk of cancer, the vitamins have to be taken regularly and doses of vitamins should be very large. Analyses of prospective studies suggest that women with low folate intakes and greater alcohol consumption ran a greater risk for breast cancer than non-drinkers with normal folate intakes (Sellers et al., 2002; Zhang et al., 1999) . In a studies involving a large cohort of normal women taking vitamin A, B, C and E supplements, followed-up for 2 decades, it was discovered that taking large doses of thiamine and vitamins C and E did reduce the risk of breast cancer but low intake of vitamin A increased the risk of breast cancer (Egnell et al., 2017; Hunter et al., 1993) .
Similarly, the alcohol consumption among women in our community was very low and irregular.The subjects and controls sparingly drink alcohol and smoke cigarette. It is a taboo for ladies to engage in smoking in our environment. Chronic alcohol intake has been linked with cancers of the breast, upper respiratory tract and upper GIT. Studies had found increase in risk of breast cancer due to alcohol consumption (Longnecker et al., 1988) . It has been discovered in many studies, that chronic alcohol intake induce carcinogenesis; alcohol metabolism leads to increased free radicals in the system which in turn bind to DNA and protein destroying folate leading to secondary hyper proliferation, induction of cytochrome P4502E1, resulting in increased free radicals, that promote of pro-carcinogens in the alcoholics (Longnecker et al., 1988; Collaborative Group on Hormonal Factors in Breast Cancer, 2002) . Among smokers who are also chronic alcohol users, this changes the metabolism and distribution of carcinogens, alters cell-cycle behaviour and shorten the duration resulting in hyperproliferation (Longnecker et al., 1988; Collaborative Group on Hormonal Factors in Breast Cancer, 2002) . Alcohol depresses the appetite leading to low intake of vitamins and essential trace elements thereby altering the immune system (Anand et al., 2008) . All these attributes to alcohol regarding the risk breast cancer would play, little or no role in the risk of breast cancer in our environment. Majority of our patients were premenopausal, which is in tandem with previous findings in Nigeria where by 67 to 80% patients with breast cancer were premenopausal (Adesunkanmi et al., 2006) . The onset of menarche in both groups was 12 to 15 years, with the menarche setting-in on average 2 years later in breast cancer patients. This finding is at variance to what is known in breast cancer. The mean ages of first pregnancies were also significantly different, 22 years in breast cancer patients and 18 years in controls; and breast cancer patients had more previous abortions than controls. Both groups had many children, and the differences were not significant. Similarly, the subjects in this study and controls breastfed their children for an average of 18 months. Early menarche (before the age of 12 years), higher frequency of anovulatory cycles, late first birth or no birth, scanty number in lack of lactation, late menopause, prolong interval between menarche and menopause lead to high concentrations and prolonged exposure to endogenous oestrogen and have been found to increase the risk of breast cancer (Key et al., 2002; Kumle et al., 2002; McTiernan et al., 2004) .
Besides, several of these reproductive hormones have been found predispose to obesity in the absence of physical activity thereby increase the risk of breast cancer. The use of oral contraceptive intake was occasional between the two groups studied and there was no case of hormone replacement therapy. Some studies found associations of oral contraceptive, most especially oestrogen-based pills and increased breast cancer risk among premenopausal women (McTiernan et al., 2004; Hulka, 1996) . Combined oral contraceptives, the combination of hormones, induce more cell divisions than oestrogen alone. The use of combined oral contraceptive pills increases the levels of oestrogen as well as progestogen, whereas progestin-only pills only increase levels of progestogen without influencing oestrogen level, thereby removing the suspected carcinogenic effect of oestrogen (McTiernan et al., 2004; Hulka, 1996) .
Conclusion
The role of diets, physical activities and other life behavioural patterns in the risk of breast cancer in community needs further studies. This is because the diets consist mainly of carbohydrates with over cooked vegetables, very poor in protein content, fruits and low fat diet. Also, food supplements are rarely consumed; chronic alcohol users and cigarette smoking are uncommon among our patients and controls. While the poor nutritional value, poor fruit and vegetable content, poor vitamins and minerals supplements and almost lack of physical activities may contribute to increase in the risk of breast cancer; low fat, poor intake oral contraceptives, rarity of alcohol intake and cigarette smoking may negatively influence the risk of breast cancer.
Further prospective studies in this direction will be necessary in Nigeria to be able to make clear pronouncements on the effect of the various dietary components, on the risk of breast cancer in our environment.
